The 90-kDa heat shock protein, HSP90, binds and protects casein kinase II from self-aggregation and enhances its kinase activity.
We found that a preparation of the 90-kDa heat shock protein, HSP90, purified to apparent homogeneity, contains a serine/threonine kinase which phosphorylates HSP90. The protein kinase was identified as casein kinase II (CKII) according to its properties. The protein kinase was separable from HSP90 by adsorption to heparin-Sepharose or phosphocellulose. CKII was coimmunoprecipitated with HSP90 by anti-HSP90 antibodies from cell extracts. Sucrose density gradient centrifugation analysis revealed that an addition of anti-HSP90 antibodies to cell extracts induces a shift of the sedimentation peak of CKII toward the bottom of a centrifuge tube. These results suggest that CKII is associated with HSP90 in cell lysates at low salt conditions. Furthermore, the CKII.HSP90 complex was reconstituted from purified HSP90-free CKII and CKII-free HSP90. In a buffer at low ionic strength, CKII forms large aggregates, but HSP90 dissociates the aggregates. Finally, we found that HSP90 activates CKII; an addition of HSP90 to CKII dramatically increased phosphorylation of exogenous substrates as well as the CKII beta subunit. Taken altogether, these observations suggest that CKII is structurally and functionally active when it forms a complex with HSP90.